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(54) ELECTROLUMINESCENCE DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an EL display device 
capable of uniformizing the luminance of an EL display panel 
dispersed by the characteristics dispersion of a TFT for performing 
current control for making an EL element emit light and making 
defective picture elements inconspicuous. 
SOLUTION: Display data are inputted to an EL display panel 
beforehand, all picture elements are lighted and the luminance of 
the respective picture elements at the time is measured. The 
average value of the luminance measured values of the respective 
picture elements is calculated, a difference from the average value 
is calculated further and the difference is stored in a correction 
information memory as a correction value. The correction value is 
added to the display data in an adder and inputted to the EL display 
panel. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electroluminescence display characterized by having the amendment information memory which 
memorized the correction value based on the brightness measured value of each pixel measured beforehand, and 
the adder which adds the this memorized correction value to an input indicative data. 

[Claim 2] The amendment information memory which memorizes the control information which shows whether the 
correction value and the pixel for brightness amendment are poor, The correction value read from this amendment 
information memory, and the adder adding an input indicative data, When the addition output of said adder and the 
amendment information read from said amendment information memory are inputted and said control information 
shows a defect pixel, choose the amendment information from said memory and, other than this, the addition output 
of an adder is then chosen. The selector which supplies the this selected amendment information or an addition 
output to an electroluminescence display panel, and the electroluminescence display characterized by having. 
[Claim 3] It is the electroluminescence display according to claim 2 characterized by memorizing in it the 
amendment information which gives an indication an astigmatism LGT as said correction value when control 
information shows a defect pixel to said amendment information memory. 

[Claim 4] Said amendment information memory is a electroluminescence display according to claim 1 or 2 
characterized by being addressed by the pixel counter which outputs the positional information corresponding to the 
pixel location of an input indicative data. 

[Claim 5] The electroluminescence display according to claim 1 or 2 characterized by having inputted into said 
panel, having measured the brightness of each pixel of this panel, having computed the difference with this 
measured value, said maximum, or a mean value, and having memorized this difference as correction value of said 
amendment information memory by making the maximum or the mean value of an input indicative data into an input 
indicative data. 

[Claim 6] The amendment information memory which memorized the defect address information which shows the 
address of a defect pixel, The pixel counter which outputs the positional information corresponding to the pixel 
location of an input indicative data, The comparator which measures the defect address information memorized by 
said memory and the output of a pixel counter, The fixed correction value which gives an indication an astigmatism 
LGT when defect address information and the output of a pixel counter are in agreement in this comparator is 
chosen. The electroluminescence display characterized by having the selector which chooses an input indicative 
data at the time of an inequality, and is supplied to an electroluminescence display panel. 

[Claim 7] The electroluminescence display according to claim 6 characterized by having the address pointer by 
which an increment is carried out whenever it specifies the address of said amendment information memory and the 
output of defect address information and a pixel counter is in agreement by said comparator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an electroluminescence ("EL" is called below Electro 

Luminescence:.) display. 

[0002] 

[Description of the Prior Art] In recent years, it succeeds in researches and developments of the display equipped 
with TFT (Thin Film Transistor) as a switching element which it is observed [ switching element ] as a display which 
EL display using an EL element replaces with CRT or LCD, and makes the EL element drive. The representative 
circuit schematic of the conventional organic electroluminescence display is shown in drawing 9 . 
[0003] As shown in this drawing, the display pixel 1 of the conventional organic electroluminescence display consists 
of the 1st TFT 100, 2nd TFT200, retention volume 300, and organic EL device 400. The gate signal line G which 
supplies the gate signal from the drive circuit (not shown) of the display circumference equipped with the shift 
register which consists of TFT, and the drain signal line D which supplies a drain signal lie at right angles, and 
TFT1 00,200 which drives an organic EL device 400 and this organic EL device 400 is formed near the crossing of 
both the signal lines G and D. 

[0004] First, 1st TFT100 consists of the gate electrode 110 with which it connects with the gate signal line G, and a 
gate signal is supplied, a drain electrode 120 with which it connects with the drain signal line D, and a drain signal is 
supplied, and a source electrode 130 connected to the gate electrode 210 and retention volume 300 of 2nd TFT200. 
Next, 2nd TFT200 is equipped with the gate electrode 210 connected to the source electrode 130 of 1st TFT100, 
the source electrode 220 connected to the anode plate 410 of an organic EL device 400, and the drain electrode 
230 connected to the drive power source 500 which is supplied to an organic EL device 400 and drives an organic 
EL device 400. 

[0005] Moreover, an organic EL device 400 consists of the light emitting device layer 430 pinched between the 
anode plate 410 connected to the source electrode 220 of 2nd TFT200, the cathode 420 connected to the pixel 
electrode 600, this anode plate 410, and cathode 420. If a gate signal is supplied to the gate electrode 1 10 of 1st 
TFT100 from the gate signal line G, 1st TFT100 will be turned on and the drain signal supplied from the drain signal 
line D will be impressed to the 2nd gate electrode 210 and retention volume 300 of TFT200. By it 2nd TFT200 is 
turned on, the current according to the gate voltage of 2nd TFT200 flows from the drive power source 500 to an 
organic EL device 400, and the light emitting device layer 430 of an organic EL device 400 emits light. 
[0006] The anode plate 410 where an organic EL device 400 consists of transparent electrodes, such as ITO (Indium 
Thin Oxide), the 1st hole transportation layer which consists of MTDATA (4 and 4 , -bis(3-methylphenylphenylamino) 
biphenyl), The 2nd hole transportation layer which consists of TPD (4, 4\ 4"-tris(3-methylphenylphenylamino) 
triphenylanine), The luminous layer which consists of Bebq2 (10-[benzoh] quinolinol-beryllium complex) containing 
the Quinacridone (Quinacridone) derivative. Laminating formation of the light emitting device layer 430 which 
consists of each class of the electron transport layer which consists of Bebq2, and the cathode 420 which consists 
of a magnesium indium alloy is carried out in this sequence. 

[0007] Moreover, the hole poured in from the anode plate and the electron poured in from cathode recombine an 
organic EL device inside a luminous layer, it excites the organic molecule which forms a luminous layer, and an 
exciton produces it Light is emitted from a luminous layer in the process in which this exciton carries out radiation 
deactivation, and from a transparent anode plate, this light is emitted to the exterior through a transparence 
insulating substrate, and emits light. 
[0008] 

[Problem(s) to be Solved by the Invention] However, although it is necessary to make the EL element of each 
display pixel emit light with the same quantity of light in order to obtain the display uniform and stabilized in the field 
of EL display Since there is dispersion in the property of TFT which makes 1st TFT100, 2nd TFT200, or the 
circumference drive circuit with which each display pixel was equipped, In the above-mentioned conventional EL 
display, the amount of currents supplied to an EL element could not be made into homogeneity, but there was a 
fault of becoming the defect pixel in which the ununiformity of the amount of currents presented the brightness of 
the display unevenness for every display pixel or other pixels and different brightness to, and was conspicuous. 
[0009] Then, in view of the above-mentioned conventional fault, it succeeds in this invention, it can control the 
current amount of supply to an EL element easily, aims at homogeneous improvement in the amount of 
luminescence between each display pixel, and aims at offering EL display with which a defect pixel is not further 
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conspicuous. 
[0010] 

[Means for Solving the Problem] EL display of this invention is equipped with the amendment information memory 
which memorized the correction value based on the brightness measured value of each pixel measured beforehand, 
and the adder which adds the memorized correction value to an input indicative data. Moreover, the amendment 
information memory which memorizes the control information which shows whether the correction value and the 
pixel for brightness amendment are poor. The correction value read from this amendment information memory, and 
the adder adding an input indicative data, When the addition output of an adder and the amendment information read 
from amendment information memory are inputted and control information shows a defect pixel, choose the 
amendment information from said memory and, other than this, the addition output of an adder is then chosen. It has 
the selector which supplies the selected amendment information or the selected addition output to an 
electroluminescence display panel. 

[0011] Moreover, in amendment information memory, when control information shows a defect pixel, the amendment 
information which gives an indication an astigmatism LGT as said correction value is memorized. Moreover, 
amendment information memory is addressed by the pixel counter which outputs the positional information 
corresponding to the pixel location of an input indicative data. Furthermore, it inputted into the panel by having 
made the maximum or the mean value of an input indicative data into the input indicative data, the brightness of 
each pixel of a panel was measured, the difference with measured value, maximum, or a mean value was computed, 
and the difference is memorized as correction value of amendment information memory. 

[0012] Furthermore, the amendment information memory which memorized the defect address information which 
shows the address of a defect pixel again, The pixel counter which outputs the positional information corresponding 
to the pixel location of an input indicative data, The comparator which measures the defect address information 
memorized by memory and the output of a pixel counter, It has the selector which chooses the fixed correction 
value which gives an indication an astigmatism LGT when defect address information and the output of a pixel 
counter are in agreement in the comparator, chooses an input indicative data at the time of an inequality, and is 
supplied to an electroluminescence display panel. 

[0013] Moreover, the address of amendment information memory was specified, and whenever the output of defect 
address information and a pixel counter is in agreement by the comparator, it has the address pointer by which an 
increment is carried out 
[0014] 

[Embodiment of the Invention] EL display of <gestalt of the 1st operation> this invention is explained below. The 
block diagram of EL indicating equipment of this invention is shown in drawing 1 (a). A pixel counter counts the 
clock (CLK) of EL display panel, and outputs the address. 

[0015] As shown in drawing 1 (b), the brightness measured value of each pixel of EL display panel measured 
beforehand and a predetermined reference value, for example, the correction value which is a difference with the 
average, are memorized in order of the array of a pixel by amendment information memory. The correction value 
memorized by this amendment information memory is inputted into the adder into which the indicative data from the 
outside is inputted. And it is added to an indicative data, and the digital to analog (D/A conversion) of this added 
addition correction value is carried out, and it is supplied to EL display panel. 

[0016] As for EL display panel, the EL element is arranged at each pixel, and the EL element is driven by TFT. This 
TFT is driven by the horizontal drive circuit and perpendicular direction drive circuit which were prepared around EL 
display panel. Here, the measurement of luminance of each pixel of EL display panel is explained. The procedure 
which inputs the correction value over brightness measured value into amendment information memory at drawing 2 
is shown. 

[0017] First, the indicative data inputted from the outside is inputted into EL display panel as it is, and the 
brightness of each pixel of EL display panel is measured in the condition. And the average is computed by averaging 
the brightness measured value of each of this measured pixel, for example. The difference of each pixel to this 
average is computed on the basis of this average, and let it be the correction value of each pixel. In this way, 
amendment information memory is made to memorize this computed correction value. 

[0018] Here, the indicative data inputted from the outside in case the brightness of each pixel of EL display panel is 
measured explains the correction value at the time of inputting the mean value of the input indicative data. The 8- 
bit input indicative data inputted into drawing 3 from the outside is shown. As shown in this drawing, when 128 which 
is the mean value of the input indicative datas from 0 to 256 is inputted as an input indicative data, suppose that 
the brightness measured value of Pixel A and Pixel B was 148,100 temporarily among the brightness measured value 
of each pixel, respectively. 

[0019] If it does so, since Pixel A is plus 20 and Pixel B is minus 28, brightness measured value can make 
homogeneity the brightness within the field of EL display panel to a mean value 128, if the addition correction value 
which added plus 28 to minus 20 and Pixel B at the input indicative data at Pixel A is inputted into EL display panel. 
Therefore, the value of these "minus 20 and plus 28" turns into correction value in each pixel. 
[0020] Next, the case where the maximum of an input indicative data is inputted is explained. The maximum of an 
input indicative data is inputted into EL display, and the brightness of each pixel of EL display panel is measured in 
the condition. And the brightness measured value is compared, and when the display of EL display panel is observed, 
the correction value over the pixel which presents a dark condition [ other pixels ] is computed. And amendment 
information memory is made to memorize the correction value. 
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[0021] The case where made into 8 bits the indicative data inputted into drawing 4 in drawing 1 , and it considers as 
9 bits in D/A conversion is shown. As shown in this drawing (a), when 256 which is maximum is inputted, suppose 
that the brightness of Pixel C was 200 in the measurement of luminance of each pixel. In this case, even if Pixel C 
inputs the indicative data from the outside, an EL element is the pixel which does not fully emit light, and it is 
observed as a pixel darker than other pixels as a display. 

[0022] Then, as the insufficiency to the brightness of other pixels, i.e., an insufficiency to 256 which is the maximum 
of an indicative data, as shown in drawing 4 (b), 56 is added to the address. It becomes other brightness and 
homogeneity of a pixel by doing so. This compensated insufficiency, i.e., difference, "56" is correction value. In 
addition, if the procedure which computes correction value by supplying the addition correction value adding 
correction value to EL display panel, and measuring the brightness of each pixel again is performed, precision can be 
made more into good uniform brightness. 

[0023] Next, the brightness measuring method of each pixel of EL display panel is explained. Drawing 5 is the 
perspective view showing the brightness measuring method of each pixel of EL display panel. All the EL elements 
that inputted the indicative data into the EL display panel 700, and have been arranged at each pixel are made to 
emit light, and all pixels are made to turn on. And a condenser lens 710 is arranged in the front face of the EL 
display panel 700, the condensed light is received by CCD720, and the brightness of each pixel is measured. 
[0024] As mentioned above, regardless of each property of TFT of EL display panel, a uniform display can be 
obtained in a field by inputting the maximum or the mean value of an input indicative data, adding the correction 
value which is the difference to those values, and supplying EL display panel. 

The case where the correction value used as an astigmatism LGT is inputted into a defect pixel is explained below 
to <the gestalt of the 2nd operationX 

[0025] The block diagram of EL indicating equipment of this invention is shown in drawing 6 (a). EL display panel is 
the same configuration as the gestalt of the 1st operation. A pixel counter counts the clock (CLK) of EL display 
panel, and outputs the address. As shown in drawing 6 (b), the brightness measured value of each pixel of EL display 
panel measured beforehand, a predetermined reference value, for example, the correction value which is a difference 
with maximum, and the control information (control bit) that shows whether a pixel is a defect pixel are memorized 
by amendment information memory in order of the array which is a pixel. 

[0026] An adder adds the correction value and the input indicative data which were read from amendment 
information memory. Moreover, when the addition output of an adder and the amendment information read from 
amendment information memory are inputted and control information shows a defect pixel, a selector chooses the 
amendment information from amendment information memory, and supplies the amendment information or the 
addition output which chose and chose the addition output of an adder to an electroluminescence display panel 
except [ its ]. 

[0027] Thus, the addition correction value with which the correction value of a poor brightness pixel was added to 
the data of the address of the poor brightness pixel will be supplied to the pixel concerned of EL display panel. 
Therefore, it can consider as the pixel used as the **** fault which does not present the luminescent-spot fault or 
brightness which always shines a poor brightness pixel. 

[0028] The procedure which inputs the correction value over brightness measured value into amendment 
information memory at drawing 7 is shown. The maximum of the input indicative data from the outside is inputted 
into EL display, and the brightness of each pixel of EL display panel is measured in the condition. The measuring 
method of brightness is the same as that of the gestalt of the 1st operation. And the brightness measured value is 
compared, and when the display of EL display panel is observed, the pixel which does not present brightness, i.e., the 
correction value over ****, is computed. 

[0029] In this way, amendment information memory is made to memorize the correction value of the computed poor 
brightness pixel in order of the array of a pixel with control information. The 8-bit input indicative data inputted into 
drawing 8 from the outside is shown. The case where the maximum of an input indicative data is inputted into 
drawing 8 as an input indicative data is shown. 

[0030] First, as shown in this drawing, when 256 which is maximum is inputted, suppose that the brightness of Pixel 
D was 0 in the measurement of luminance of each pixel. In this case. Pixel D is a pixel to which an EL element does 
not emit light even if it inputs the indicative data from the outside. That is, Pixel D is a poor brightness pixel and is 
observed as **** as a display. In this way, maximum can be inputted and **** can be discovered. 
[0031] However, since it will have a bad influence on the EL element of the pixel of the circumference of it if many 
currents are further passed to an EL element for the brightness amendment to the pixel D which is this ****, the 
correction value which does not pass a current as correction value, 0 [ i.e., ], (zero) is supplied as correction value. 
Amendment information memory is made to memorize the correction value. To the pixel which inputs 0 into 
coincidence as correction value, "1" is then memorized as control information at memory. 

[0032] As mentioned above, while being able to consider as **** which cannot be easily conspicuous as a defect 
pixel display compared with the luminescent spot which always shines by supplying the fixed correction value 0 
(zero) to the pixel of **** of EL display panel, the cross talk with which a current flows to the pixel of the 
circumference by the overcurrent supply to ******** generated conventionally can be prevented. 
Defect address memory is made to memorize the address of a defect pixel, and the case where fixed correction 
value is inputted into the address is explained below to <the gestalt of the 3rd operationX 

[0033] The block diagram showing the gestalt of operation of the 3rd of this invention in drawing 9 (a) is shown. EL 
display panels are the 1st and the same configuration as the gestalt of the 2nd operation. A pixel counter counts 
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the clock (CLK) of EL display panel, and outputs the positional information (address information) corresponding to 
the pixel location of an input indicative data. The defect address information which shows the address of a defect 
pixel is memorized by defect address memory. That is, as shown in defect address memory at drawing 9 (b), the 
brightness measured value of each pixel of EL display panel measured beforehand carries out memory of the 
address of a bright or dark defect pixel to the sequence of a pixel compared with the brightness of 0 or other pixels. 

[0034] Moreover, a comparator measures the defect address information memorized by defect address memory and 
the output of a pixel counter. A selector chooses the fixed correction value (0) which considers the pixel of EL 
display panel as an astigmatism LGT display when defect address information and the output of a pixel counter are 
in agreement in a comparator, when defect address information and the output of a pixel counter are inequalities, 
chooses an input indicative data and supplies an input indicative data to an electroluminescence display panel. 
[0035] Moreover, a defect address pointer specifies the address of defect address memory, and whenever the 
output of defect address information and a pixel counter is in agreement by the comparator, the increment of it is 
carried out Thus, since only address information of a defect pixel is made only a note of and carried out, while being 
able to make capacity of memory very small compared with the case where the information on all pixels is made to 
memorize, since 0 is supplied to the defect pixel address as correction value, namely, it becomes **** in which the 
defect pixel cannot be easily conspicuous in order not to supply a current to a defect pixel, the ununiformity of the 
brightness within a field can be prevented. 

[0036] In addition, in this invention, the input indicative data inputted for the measurement of luminance of each 
pixel of EL display panel has the average, a design value, etc. other than the maximum, the minimum value, and a 
mean value, and they may be chosen if needed. 
[0037] 

[Effect of the Invention] While being able to obtain the display of uniform brightness easily not related to dispersion 
in each property of TFT for making an EL element emit light according to this invention, EL display with which a 
defect pixel is not conspicuous can be obtained. 
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